INTRODUCTION
============

Readmission is an important quality and safety issue in healthcare research and is also a tremendous burden on patients and their families.[@b1-agmr-20-0017]) The cost of unplanned readmissions among Medicare patients in the United States was as high as \$26 billion in 2014.[@b2-agmr-20-0017]) The older population, for whom medical expenditures and rates of hospital readmission are higher relative to those among individuals of other age groups, is growing in Korea.[@b3-agmr-20-0017]) The risk factors for readmission have been evaluated widely and include both patient-related factors such as demographic characteristics, diagnosis, comorbidities, and healthcare utilization as well as provider and health system-related factors such as hospital location and healthcare costs.[@b3-agmr-20-0017],[@b4-agmr-20-0017]) A risk-stratified approach has recently been proposed for identifying patients at high risk of readmission for transitional care interventions, which includes assessments of disease severity, hospital-acquired complications, and stability on discharge.[@b5-agmr-20-0017])

The Korean Framework for Senior-Friendly Hospitals[@b6-agmr-20-0017]) was developed with reference to the Taiwanese[@b7-agmr-20-0017]) and Canadian[@b8-agmr-20-0017]) systems and was first implemented to address the need for healthcare assessment tools for older Korean inpatients in our acute-care hospital in 2016. Since May 2016, geriatric syndrome screening for care (GSC) has been performed for all older inpatients aged 65 years or older both at admission and before discharge. For further diagnostic assessment, patients with clinical issues are referred to a multidisciplinary team consisting of medical doctors specializing in neurology, rehabilitation medicine, family medicine, internal medicine, and psychology; nurse practitioners; dieticians; pharmacists; and quality improvement facilitators. Further, patients may receive personalized and comprehensive consultations throughout their hospital stay based on the GSC results. All steps are logged in each patient's electronic health record (EHR) and shared with the attending medical staff.

Although readmission risk assessment throughout older patients' hospitalization is important,[@b6-agmr-20-0017]-[@b8-agmr-20-0017]) continuous evaluation of patients in busy in-patient units can be cumbersome. Unfortunately, exactly when it is appropriate to assess the risk of readmission remains unclear.

Therefore, the present study aimed to identify the appropriate time for readmission risk assessment and confirmed a simple comprehensive screening approach for the assessment of readmission risk by GSC in older patients.

MATERIALS AND METHODS
=====================

Study Participants
------------------

We retrospectively enrolled 3,570 patients aged 65 years or older who were admitted to the general ward of a tertiary hospital with 800 beds located in Seoul, South Korea between November 2016 and October 2017. After excluding patients with 1-day hospitalization (n=668; 18.7% of enrolled patients), localized disease such as ophthalmological conditions (n=163; 4.6%), and incomplete records on the factors evaluated (n=76; 2.1%), the remaining 2,663 patients were finally examined. Study population was divided into two groups on the basis of readmission within 1 year regardless of diagnosis. The readmission group was defined as patients with more than one hospitalization during the observation period, whereas the no-readmission group was defined as patients who experienced only one hospitalization during the same period.

The Institutional Review Board of the Clinical Research Ethics Committee of Konkuk University Medical Center approved the exemption for this study and allowed the authors to review the patients' records (No. 11701347). The need for informed consent was also waived.

Demographics and Comorbidities
------------------------------

We obtained data on age, sex, health insurance status, body mass index (BMI), smoking status (current smoker, nonsmoker, or former smoker), alcohol intake (no alcohol intake, less than once per week, or more than once per week), duration of hospital stay, marital status (married/with a partner or divorced/without a partner), route for hospitalization (scheduled from an outpatient clinic or abruptly from an emergency visit), and reason for admission (e.g., surgery) from the EHRs. Comorbidities were defined as hypertension, diabetes mellitus, stroke, cardiovascular disease, cancer, respiratory disease, mental disorder, or other according to the attending physician\'s diagnosis or prescription. We counted the number of comorbidities per patient.

Assessment of geriatric syndrome
--------------------------------

Geriatric syndrome was assessed not only within 48 hours of admission but also before discharge. An attending nurse designated at admission assessed the following nine GSC domains in each patient: cognitive impairment,[@b9-agmr-20-0017]) depressive mood,[@b10-agmr-20-0017]) polypharmacy (five or more medications),[@b11-agmr-20-0017]) functional immobility,[@b12-agmr-20-0017],[@b13-agmr-20-0017]) dysphagia,[@b14-agmr-20-0017]) malnutrition,[@b15-agmr-20-0017]) urinary incontinence,[@b16-agmr-20-0017]) fecal incontinence,[@b17-agmr-20-0017]) and pain.[@b18-agmr-20-0017]) A multidisciplinary team trained the nurses who conducted this assessment through face-to-face training and monitored all GSC results. The GSC questionnaire is shown in [Supplementary Table S1](#SD1-agmr-20-0017){ref-type="supplementary-material"}. Functional mobility was categorized as "independent", "requires assistance", or "unable to perform" regarding climbing stairs, walking to a toilet, and transferring from a bed to a chair or a wheelchair. Patients categorized as "requires assistance" or "unable to perform" were considered to have functional immobility. The dysphagia screening test was performed using a simplified dysphagia symptom questionnaire.[@b14-agmr-20-0017]) Malnutrition was defined as a score of more than two for the sum of the responses to weight loss in the last 6 months (yes=1, no=0) and decreased appetite (yes=1, no=0).[@b15-agmr-20-0017]) The other screening questions, including the presence of cognitive impairment, depressive mood, polypharmacy (five or more medications), incontinence in the last month, and pain score (≥4 points), were relevant when participants responded "yes". The attending nurses were able to complete this survey for each patient within 5 minutes since the GSC can be done simply using EHRs.

Assessment of Other Clinical Outcomes
-------------------------------------

An attending nurse also surveyed fall events, the presence of pressure ulcers, potentially inappropriate medication use, and delirium risk within 48 hours of admission. A fall event was defined as at least one fall within 90 days before the day of admission.[@b9-agmr-20-0017]) Pressure ulcers were defined as partial skin loss, deep craters in the skin, a skin break exposing muscle or bone, or necrotic ulcer.[@b9-agmr-20-0017]) Potentially inappropriate medication use was defined according to the updated 2012 American Geriatrics Society Beers Criteria.[@b19-agmr-20-0017]) On the basis of these criteria, two pharmacists categorized patients who were taking more than one medication into the inappropriate medication use group. Delirium risk was evaluated using the Nursing Delirium Screening Scale, which consists of five items: disorientation, inappropriate behavior, inappropriate communication, illusion or hallucinations, and psychomotor retardation.[@b20-agmr-20-0017]) Each domain was scored as 1 (yes) or 0 (no) point(s). We considered patients with total scores of more than 2 points to be at risk for delirium.

Statistical Analysis
--------------------

Descriptive statistics were expressed as mean±standard deviation for continuous variables and as numbers (proportions) for categorical variables. These data were compared between the readmission and no-readmission groups using Student t-test and chi-square test. In-hospital decline was defined as any aggravation of assessment findings between admission and discharge. Patients with no change or with an improvement in these findings were categorized into the "no in-hospital decline" group. The prevalence of readmission was compared according to the time of assessment (at admission or before discharge) and in-hospital decline using chi-square test. Receiver operating characteristic (ROC) curves were used to test the ability to predict the readmission risk. An area under the ROC curve (AUC) value of 0.5 represents a variable with no discriminating ability, whereas an AUC of 1.0 represents a variable with perfect discrimination.[@b21-agmr-20-0017])

We evaluated the odds ratios (ORs) and 95% confidence intervals (CIs) for the risk of readmission according to the presence of geriatric syndrome and other clinical outcomes using a multiple logistic regression analysis after adjusting for age, sex, BMI, marital status, smoking, alcohol intake, number of comorbidities, duration of hospital stay, reason for admission, route for hospitalization, and type of health insurance. Additionally, we performed stratified analysis according to sex and the 75th percentile of hospital stay (\<13 days and ≥13 days). As an increased risk of readmission in female patients has been reported,[@b3-agmr-20-0017]) we confirmed that similar findings were apparent in our study. We examined the statistical significance of the modifying effects of sex and the duration of hospital stay using a generalized linear model after adjusting for confounding factors. All analyses were performed using IBM SPSS Statistics for Windows, version 24.0 (IBM Corp., Armonk, NY, USA).

RESULTS
=======

Among the 2,663 participants, 782 (29.4%) were readmitted ([Table 1](#t1-agmr-20-0017){ref-type="table"}) during the observation period. Age, sex, smoking status, alcohol intake, marital status, comorbidities, health insurance type, route for hospitalization, and duration of hospital stay did not differ between the readmission and no-readmission groups. Patients in the readmission group showed a lower BMI value and admission rate for surgery but higher frequencies of fall events, pressure ulcers, and inappropriate medication use than those in the no-readmission group. However, there was no difference in delirium scale scores between the two groups.

[Table 2](#t2-agmr-20-0017){ref-type="table"} shows the prevalence of clinical concerns observed during GSC at admission, before discharge, and during in-hospital decline. The readmission group showed a higher frequency of clinical concerns by GSC at admission than that in the no-readmission group (all p\<0.001). However, the difference in cognitive impairment between the readmission and no-readmission groups disappeared before discharge (p=0.430). We observed significant differences in the number of patients who experienced in-hospital decline relating to depressive mood, dysphagia, malnutrition, and fecal and urinary incontinence between the readmission and no-readmission groups (all p\<0.05). Polypharmacy, functional immobility, and the presence of pain showed similar rates of decline during hospitalization in both groups. Screening for geriatric syndromes at admission showed a higher AUC value than the GSC recorded before discharge or the GSC of in hospital decline group. Polypharmacy (five or more medications per day) and urinary incontinence at admission were significantly associated with readmission (AUC=0.602 and 0.594, respectively).

The risks of readmission according to the presence of geriatric syndromes and other clinical outcomes assessed within 48 hours after admission are shown in [Table 3](#t3-agmr-20-0017){ref-type="table"}. After adjusting for confounding factors, we found that all measured variables increased the risk of readmission. The ORs were highest for fall events (OR=4.36; 95% CI, 2.36--8.05), urinary incontinence (OR=4.21; 95% CI, 3.28--5.39), and depressive mood (OR=3.88; 95% CI, 2.69--5.59). In stratified subgroup analysis, delirium in men, and cognitive impairment, dysphagia, and delirium in patients with hospital stays of longer than 13 days did not increase the OR of readmission. Furthermore, pressure ulcers in patients with hospital stays of \<13 days did not increase the OR of readmission, whereas a hospital stay of ≥13 days did (OR=4.89, 95% CI, 2.92--8.18) (p-interaction \<0.001). Hospital stays of \<13 days tended to be associated with an increased risk of delirium in older inpatients hospitalized for acute care (p-interaction \<0.05).

DISCUSSION
==========

In this study of Korean older inpatients, geriatric syndromes were associated with an increased risk of readmission in an acute-care hospital. The presence of geriatric syndromes assessed by GSC at admission, rather than before discharge or the occurrence of in-hospital decline, was associated with the risk of readmission. Polypharmacy at admission showed the highest discriminating ability for readmission. Among the GSC criteria and other clinical outcomes, a fall event before hospitalization was a significant risk factor for readmission among Korean older patients.

GSC was developed for administration by medical staff, caregivers, or patients in both clinical and nonclinical settings. GSC is a multidimensional and interdisciplinary screening tool encompassing medical, psychological, and functional domains. Therefore, it can be extended to transitional care settings even when the medical staff is not adequately trained or is too occupied to manage complex geriatric needs.[@b18-agmr-20-0017]) Delirium, cognitive impairment, depressive mood, and inappropriate medication use are often not recognized in older patients, a fact that underscores the need for better geriatric care.[@b18-agmr-20-0017]) Therefore, an easily administered tool is important to promptly evaluate inpatients for the presence of geriatric syndromes. In this context, our study confirmed the effectiveness of screening using GSC within 48 hours of hospitalization rather than before discharge or assessing in-hospital decline to determine the readmission risk. Although in-hospital decline and stability at discharge in older patients with pneumonia are considered good predictors of readmission risk,[@b22-agmr-20-0017]) only one study has reported this correlation; thus, it had low generalizability, in addition to other limitations such as incomplete ascertainment of readmission and a lack of validation.[@b5-agmr-20-0017]) The study was further limited by including only pneumonia patients.

Similar to the results of our study, a study in the United States found that polypharmacy (six or more medicines) at admission predicted the risk of 30-day readmission.[@b23-agmr-20-0017]) Polypharmacy was also a major risk factor for readmission in a prospective study of older Italian inpatients, with similar OR and 95% CI values (2.72; 1.48--4.99).[@b24-agmr-20-0017]) While potentially inappropriate medication use did not increase the risk of readmission in the Italian study, the results of the present study confirmed an increased risk of readmission. This difference could be attributed to the fact that the previous study assessed readmission during a 6-month period in contrast to the 1-year period in our study.[@b24-agmr-20-0017]) The previous study may not have observed an association between readmission and potentially inappropriate medication during the short-term observation period.

The results of our study confirmed that fall events before hospitalization increased the risk of readmission. In addition, long-term hospitalization (\>13 days) was associated with the presence of pressure ulcers, which is a common problem in older inpatients.[@b9-agmr-20-0017]) However, relatively short-term hospitalization conferred a higher risk of delirium than did longer hospital stay, although the difference was not statistically significant. Therefore, delirium, which develops or is aggravated by acute environmental changes, requires attention during the care of older patients.[@b25-agmr-20-0017])

A systematic review of 12 studies including 3,590 patients reported that in-hospital geriatric assessment and co-management had no overall effect on readmission within 30 days (OR=1.28; 95% CI, 0.71--2.31; n=695) and within 12 months (OR=0.91; 95% CI, 0.64--1.29; n=601). Unfortunately, limited reduction in the length of hospital stay (pooled mean difference=−1.88 days; 95% CI, −2.44 to −1.33) and in-hospital mortality (pooled OR=0.72; 95% CI, 0.50--1.03) after geriatric assessment and co-management were reported, with low-quality evidence.[@b26-agmr-20-0017]) Although we did not administer any interventions based on the GSC finding, our results suggest that a long hospital stay related to pressure ulcers could mediate the risk of readmission; thus, it may confer an effect modification, as shown previously.[@b5-agmr-20-0017],[@b26-agmr-20-0017])

Among GSC variables, dysphagia alone did not provide an acceptable AUC (p\>0.05). Dysphagia can cause respiratory complications, including aspiration pneumonia and malnutrition.[@b27-agmr-20-0017]) One explanation for this finding is the lower prevalence of dysphagia in our participants, including those in the readmission group (8.4%), relative to those among acute-care older inpatients in Spain (47.4%)[@b28-agmr-20-0017]) and Denmark (50%).[@b29-agmr-20-0017])

Compared to the GSC results at admission, pain, cognitive impairment, and urinary impairment improved on the assessment before discharge. Whereas pain is thought to have been controlled after hospitalization, the other factors may not be improved with short hospitalization. This change may be due to positive responses by the participants to the medical staff's questions that has been treated, resulting in a response bias in the before-discharge questionnaire, which may have reduced the relevance of the findings to readmission.[@b30-agmr-20-0017]) In contrast, the prevalence of polypharmacy, functional immobility, and fecal incontinence before discharge increased compared to that at admission, possibly due to the treatment process.

Logging all care processes in EHRs and sharing records with attending physicians play a specialized and comprehensive role in consultation in the hospital setting.[@b31-agmr-20-0017]) Furthermore, EHRs facilitate communication among medical staff and organizations and provide structured coordination and documentation of the medical services provided.[@b32-agmr-20-0017]) Therefore, GSC performed within 48 hours of hospitalization using the EHRs of all inpatients aged 65 years or older is expected to be efficient.

Still, the present study has some limitations. First, it was conducted in a single institution; thus, the findings cannot be generalized to other hospital settings without further review. However, screening for geriatric syndromes by GSC within 48 hours can provide information on patients at high risk of readmission in similar institutions. Second, instead of assessing the exact cause of hospitalization in the current study, we adjusted for whether the hospitalization was for surgery based on the EHR. Additionally, we could not confirm whether the causes of readmission were related to previous admissions or to other hospitals, or to pre-admission residence. Since the various associations between geriatric syndromes and individual diagnoses were not significant in this study and could be confounded by detection bias, we simplified the participant-related variables. Additionally, comorbidities and medication use were assessed based on self-reports rather than medical record review, which might have caused bias toward positive answers because of social desirability.[@b30-agmr-20-0017]) Unfortunately, we could not assess all medical records of all participants as they were not shared between different medical institutions. The no-readmission group may have included patients who were admitted to other hospitals, as we did not consider visits or admission to other hospitals in this analysis.

In conclusion, geriatric syndromes assessed by GSC was associated with an increased risk of readmission. The results of our study support the importance of an integrated approach regarding readmission in older inpatients. Further research is needed to determine the efficacy of GSC related to transitional care or other hospital settings.
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###### 

Geriatric screening for care (GSC)

###### 

Table caption

  Variable                                No readmission (n=1,881)   Readmission (n=782)   p-value
  --------------------------------------- -------------------------- --------------------- ---------
  Age (y)                                 75.1±6.9                   75.2±6.7              0.486
  Sex                                                                                      0.176
   Male                                   884 (47.0)                 390 (49.9)            
   Female                                 997 (53.0)                 392 (50.1)            
  Smoking                                                                                  0.774
   Current                                177 (9.4)                  74 (9.5)              
   Never/former                           1,704 (90.6)               708 (90.5)            
  Alcohol intake                                                                           0.341
   Never/less than one time per week      1,637 (87.0)               674 (86.2)            
   More than one time per week            244 (13.0)                 108 (13.8)            
  Body mass index (kg/m^2^)               23.9±3.7                   23.7±4.0              0.003
  Hospital stay (day)                     11.2±13.9                  12.7±14.3             0.153
  Reason for admission                                                                     \<0.001
   Surgery                                813 (43.2)                 224 (28.6)            
   Others                                 1,068 (56.8)               558 (71.4)            
  Marital status                                                                           0.966
   Married/with partner                   1,824 (97.0)               741 (94.8)            
   Unmarried/without partner              57 (3.0)                   41 (5.2)              
  Comorbidity                                                                              0.096
   None                                   238 (12.7)                 97 (12.4)             
   Hypertension                           733 (39.0)                 289 (37.0)            
   Diabetes mellitus                      207 (11.0)                 85 (10.9)             
   Stroke                                 32 (1.7)                   11 (1.4)              
   Cardiovascular disease                 122 (6.5)                  58 (7.4)              
   Cancer                                 68 (3.6)                   46 (5.9)              
   Respiratory disease                    55 (2.9)                   35 (4.5)              
   Mental disorder                        14 (0.7)                   4 (0.5)               
   Others                                 412 (21.9)                 157 (20.1)            
  Type of health insurance                                                                 0.180
   National health insurance              1,744 (92.7)               734 (93.9)            
   Medical aid program                    137 (7.3)                  48 (6.1)              
  Route for hospitalization                                                                0.830
   Scheduled from outpatient clinic       1,233 (65.6)               516 (66.0)            
   Abruptly from emergency visit          648 (34.4)                 266 (34.0)            
  Fall events                             20 (1.1)                   38 (4.9)              \<0.001
  Pressure ulcer                          123 (6.5)                  90 (11.5)             \<0.001
  Inappropriate medication use (≥1)       129 (6.9)                  101 (12.9)            \<0.001
  Nursing delirium screening scale (≥2)   109 (5.8)                  63 (8.1)              0.154

Values are presented as mean±standard deviation or number (%).

###### 

Prevalence of clinical concerns by GSC according to readmission measured at admission and before discharge

  Variable                                                               At admission   Before discharge   In-hospital decline^[a)](#tfn3-agmr-20-0017){ref-type="table-fn"}^                                                                                                                                                                                      
  ---------------------------------------------------------------------- -------------- ------------------ -------------------------------------------------------------------- ------------------------------------------------------ ------------ ------------ --------- ------------------------------------------------------ ------------ ----------- ------- -------
  Cognitive impairment, yes                                              146 (7.8)      121 (15.5)         \<0.001                                                              0.539^[d)](#tfn6-agmr-20-0017){ref-type="table-fn"}^   85 (4.5)     30 (3.8)     0.430     0.497                                                  15 (0.8)     12 (1.5)    0.084   0.504
  Depressive mood, yes                                                   60 (3.2)       91 (11.6)          \<0.001                                                              0.542^[d)](#tfn6-agmr-20-0017){ref-type="table-fn"}^   54 (2.9)     42 (5.4)     0.002     0.513                                                  24 (1.3)     19 (2.4)    0.031   0.506
  Polypharmacy, ≥5                                                       380 (20.2)     318 (40.7)         \<0.001                                                              0.602^[d)](#tfn6-agmr-20-0017){ref-type="table-fn"}^   557 (29.6)   339 (43.2)   \<0.001   0.569^[d)](#tfn6-agmr-20-0017){ref-type="table-fn"}^   218 (11.6)   98 (12.5)   0.493   0.501
  Functional immobility^[b)](#tfn4-agmr-20-0017){ref-type="table-fn"}^                                                                                                                                                                                                                                                                                             
   Transferring from bed to chair/wheelchair                             350 (18.6)     256 (32.7)         \<0.001                                                              0.569^[d)](#tfn6-agmr-20-0017){ref-type="table-fn"}^   463 (24.6)   251 (32.1)   \<0.001   0.535^[d)](#tfn6-agmr-20-0017){ref-type="table-fn"}^   158 (8.4)    63 (8.1)    0.770   0.498
   Walking to a toilet                                                   368 (19.6)     273 (34.9)         \<0.001                                                              0.575^[d)](#tfn6-agmr-20-0017){ref-type="table-fn"}^   482 (25.6)   260 (33.2)   \<0.001   0.537^[d)](#tfn6-agmr-20-0017){ref-type="table-fn"}^   157 (8.3)    67 (8.6)    0.851   0.501
   Climbing upstairs                                                     427 (22.7)     303 (38.7)         \<0.001                                                              0.580^[d)](#tfn6-agmr-20-0017){ref-type="table-fn"}^   579 (30.8)   307 (39.3)   \<0.001   0.539^[d)](#tfn6-agmr-20-0017){ref-type="table-fn"}^   209 (11.1)   79 (10.1)   0.445   0.495
  Dysphagia, yes                                                         71 (3.8)       66 (8.4)           \<0.001                                                              0.523                                                  71 (3.8)     66 (8.4)     \<0.001   0.515                                                  41 (2.2)     30 (3.8)    0.016   0.508
  Malnutrition, ≥2^[c)](#tfn5-agmr-20-0017){ref-type="table-fn"}^        213 (11.3)     224 (28.6)         \<0.001                                                              0.560^[d)](#tfn6-agmr-20-0017){ref-type="table-fn"}^   171 (9.1)    110 (14.1)   \<0.001   0.531^[d)](#tfn6-agmr-20-0017){ref-type="table-fn"}^   117 (6.2)    76 (9.7)    0.001   0.514
  Fecal incontinence, yes                                                61 (3.3)       74 (9.5)           \<0.001                                                              0.531^[d)](#tfn6-agmr-20-0017){ref-type="table-fn"}^   85 (4.5)     68 (8.7)     \<0.001   0.521                                                  39 (2.1)     29 (3.7)    0.015   0.508
  Urinary incontinence, yes                                              158 (8.4)      213 (27.2)         \<0.001                                                              0.594^[d)](#tfn6-agmr-20-0017){ref-type="table-fn"}^   112 (6.0)    78 (10.0)    \<0.001   0.520                                                  40 (2.1)     27 (3.5)    0.047   0.507
  Pain, yes                                                              269 (14.3)     194 (24.8)         \<0.001                                                              0.553^[d)](#tfn6-agmr-20-0017){ref-type="table-fn"}^   28 (1.5)     16 (2.0)     0.001     0.518                                                  105 (5.6)    42 (5.4)    0.772   0.499

Values are presented as number (%).

GSC, geriatric syndrome screening for care; AUC, area under the receiver operating characteristic curve.

Values in the in-hospital decline group indicated cases with deterioration compared to admission and discharge.

Functional immobility was defined as "requires assistance" or "impossible".

Malnutrition was defined both weight loss in the last 6 months (yes=1, no=0) and decreased appetite (yes=1, no=0).

p\<0.05.

###### 

Comparison of readmission according to the geriatric syndrome and clinical outcomes

  Variable                                                                               Total^[a)](#tfn8-agmr-20-0017){ref-type="table-fn"}^   Male^[b)](#tfn9-agmr-20-0017){ref-type="table-fn"}^   Female^[b)](#tfn9-agmr-20-0017){ref-type="table-fn"}^   Hospital stay^[c)](#tfn10-agmr-20-0017){ref-type="table-fn"}^   
  -------------------------------------------------------------------------------------- ------------------------------------------------------ ----------------------------------------------------- ------------------------------------------------------- --------------------------------------------------------------- -------------------
  Cognitive impairment                                                                   2.46 (1.84--3.29)                                      2.17 (1.43--3.30)                                     2.80 (1.86--4.22)                                       1.44 (0.85--2.45)                                               3.19 (2.25--4.53)
  Depressive mood                                                                        3.88 (2.69--5.59)                                      4.17 (2.34--7.41)                                     3.74 (2.32--6.05)                                       3.54 (1.80--6.99)                                               4.04 (2.62--6.24)
  Polypharmacy                                                                           2.63 (2.15--3.22)                                      3.17 (2.38--4.22)                                     2.20 (1.64--2.95)                                       2.64 (1.81--3.85)                                               2.67 (2.10--3.40)
  Functional immobility                                                                                                                                                                                                                                                                                                       
   Transferring from a bed to a chair/wheelchair                                         2.58 (2.03--3.28)                                      2.55 (1.80--3.61)                                     2.63 (1.88--3.68)                                       1.79 (1.20--2.67)                                               3.11 (2.30--4.21)
   Walking to a toilet                                                                   2.60 (2.05--3.30)                                      2.72 (1.93--3.83)                                     2.51 (1.80--3.49)                                       1.83 (1.23--2.72)                                               3.07 (2.28--4.14)
   Climbing up stairs                                                                    2.47 (1.94--3.03)                                      2.54 (1.84--3.49)                                     2.33 (1.70--3.20)                                       1.80 (1.22--2.66)                                               2.72 (2.07--3.59)
  Dysphagia                                                                              2.65 (1.78--3.94)                                      2.69 (1.55--4.69)                                     2.62 (1.47--4.68)                                       1.34 (0.73--2.47)                                               4.56 (2.64--7.87)
  Malnutrition                                                                           3.32 (2.61--4.22)                                      4.05 (2.88--5.71)                                     2.77 (1.96--3.91)                                       3.10 (1.99--4.83)                                               3.23 (2.41--4.34)
  Incontinence                                                                                                                                                                                                                                                                                                                
   Fecal                                                                                 3.39 (2.25--5.10)                                      3.82 (2.09--6.97)                                     3.36 (1.89--5.95)                                       2.32 (1.19--4.53)                                               4.59 (2.71--7.77)
   Urinary                                                                               4.21 (3.28--5.39)                                      4.06 (2.81--5.87)                                     4.54 (3.23--6.39)                                       3.85 (2.46--6.04)                                               4.42 (3.27--5.96)
  Pain                                                                                   2.06 (1.64--2.60)                                      2.21 (1.58--3.09)                                     1.98 (1.44--2.73)                                       2.08 (1.37--3.14)                                               2.07 (1.56--2.73)
  Fall events                                                                            4.36 (2.36--8.05)                                      4.07 (1.73--9.61)                                     4.70 (1.93--11.45)                                      6.21 (2.40--16.01)                                              3.14 (1.37--7.17)
  Pressure ulcers^[d)](#tfn11-agmr-20-0017){ref-type="table-fn"}^                        1.92 (1.35--2.73)                                      2.01 (1.23--3.29)                                     2.00 (1.19--3.38)                                       4.89 (2.92--8.18)                                               0.93 (0.56--1.56)
  Inappropriate medication use, ≥1                                                       1.90 (1.41--2.58)                                      2.00 (1.31--3.05)                                     1.79 (1.15--2.80)                                       2.16 (1.26--3.70)                                               1.84 (1.27--2.67)
  Nursing delirium screening scale, ≥2^[d)](#tfn11-agmr-20-0017){ref-type="table-fn"}^   1.62 (1.08--2.44)                                      1.44 (0.81--2.58)                                     1.91 (1.07--3.41)                                       1.01 (0.56--1.82)                                               2.81 (1.56--5.04)

Values are presented as odds ratio (95% confidence interval). All variables were measured within 48 hours after admission.

Multiple logistic regression analysis after adjusting for age, sex, body mass index (BMI), marital status, smoking, alcohol intake, number of comorbidities, duration of hospital stay, reason for admission, route for hospitalization, and type of health insurance.

Multiple logistic regression analysis after adjusting for age, BMI, marital status, smoking, alcohol intake, number of comorbidities, duration of hospital stay, reason for admission, route for hospitalization, and type of health insurance.

Multiple logistic regression analysis after adjusting for age, sex, BMI, marital status, smoking, alcohol intake, number of comorbidities, reason for admission, route for hospitalization, and type of health insurance. Hospital stay was divided into the 75th percentile of duration (13 days).

p-interaction \<0.05 which was only analyzed according to the hospital stay.
